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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except tiiat an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-6, 8, & 9 are rejected under 35 U.S. C. 102(e) as being anticipated by U.S. 
Patent AppHcation Publication No. 2002/0047172 Reid. 

1. Referring to claim 1, a method of forming an interconnect line in an integrated circuit, the 
method comprising: depositing a sacrificial layer, (Figure 2B #42 & Paragraph 0023 Lines 5-6), 
overlying a metallization level, (Figure 2B #4 la); forming an opening, (Figure 2C area of #44 & 
Paragraph 0023 Lines 1 1-12), in the sacrificial layer, (Figure 2B #42 & Paragraph 0023 Lines 5- 
6); depositing a metal, (Figure 2B #43 & Paragraph 0023 Lines 14-17), in the opening, (Figure 
2C area of #44 & Paragraph 0023 Lines 11-12), the metal, (Figure 2B #43 & Paragraph 0023 
Lines 14-17), being coupled to an interconnect line in the metallization level, (Figure 41a); and 
etching the sacrificial layer, (Figure 2E and F #42 & Paragraph 0024 Lines 18-20), using a 
chemistry that includes a noble gas fluoride to create an air core, (Figure 2G the area under #46), 
overlying the metallization level, (Figure 2G #4 la). 

2. Referring to claim 2, a method further comprising the act of planarizing the metal prior to 
exposing the sacrificial layer, (Paragraph 0023 Lines 17-20). 
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3. Referring to claim 3, a method further comprising the act of depositing a topside layer, 
(Figure 2E & F #46), overlying the air core, (Figure 2F the area above #41 a & b). 

4. Referring to claim 4, a method further comprising the act of depositing a capping layer, 
(Paragraph 0023 Lines 11-12, where it is inherent that a mask had to be deposited to create the 
opening in the sacrificial layer for #4 la), overlying the sacrificial layer, (Figure 2B #42 & 
Paragraph 0023 Lines 5-6), prior to forming an opening in the sacrificial layer. 

5. Referring to claim 5, a method, wherein the sacrificial layer, (Figure 2B #42 & Paragraph 
0023 Lines 5-6), is deposited overlying a support layer, (Figure 2b #40). 

6. Referring to claim 6, a method, wherein the opening includes a via, (Figure 2C #44). 

7. Referring to claim 8, a method, wherein the noble gas fluoride includes xenon 
difluoride, (Paragraph 0024 Lines 18-20). 

8. Referring to claim 9, a method, wherein the sacrificial layer, (Figure Ij #110, 120, 130, & 
140), includes polycrystalline silicon, (Paragraph 0023 Lines 6-7 & Paragraph 0019 Lines 13- 
15). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 6,555,467 Hsu et al. in view of U.S. Patent Application Publication No, 2003/0073302 
Huibers. 
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9. Referring to claim 1, a method of forming an interconnect line in an integrated circuit, the 
method comprising: depositing a sacrificial layer, (Hsu et al. Figures 9 & 12 #44), overlying a 
metallization level, (Hsu et al. Figures 9 & 12 #42); forming an opening, (Hsu et al. Figures 9 & 
12 #60), in the sacrificial layer, (Hsu et al. Figures 9 & 12 #44); depositing a metal, (Hsu et al. 
Figures 10 & 12 #72), in the opening, (Hsu et al. Figures 9 & 12 #60), the metal, (Hsu et al. 
Figures 10 & 12 #72), being coupled to an interconnect line in the metallization level, (Hsu et al. 
Figures 10 & 12 #42); and etching the sacrificial layer, (Hsu et al. Figures 9 & 12 #44), using a 
chemistry that includes a noble gas fluoride, (See ** below), to create an air core, (Hsu et al. 
Figure 12 #100), overlying the metallization level, (Hsu et al. Figure 12 #42). 
** Hsu discloses forming the sacrificial layer with a sacrificial polymer. However, Huibers 
in the US Patent Application Publication US 2003/0073302 Al, discloses that sacrificial silicon 
has a better selectivity than other materials to the etchant gas (Paragraph 0028). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form the sacrificial layer of Hsu with silicon, since ms taught by Huibers, 
sacrificial silicon has a better selectivity to the etchant gas. 

Hsu further does not disclose removing the sacrificial layer in an environment including a 
noble gas fluoride. 

In re claims 1-11, Hsu does not disclose wherein the noble gas fluoride includes xenon 
difluoride (XeF2), nor wherein the sacrificial layer includes polycrystalline silicon. 

However, Hsu discloses, that the etching of a sacrificial silicon portion is as high as 
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10000: 1 compared to other materials (Paragraph 0028). Also, among the etchants that are used 
for the removal of sacrificial layers or regions in both isotropic in and anisotropic etching 
procedures are noble gas fluorides and halogen fluorides. 

These materials, used in the gas phase, selectively etch silicon relative to other materials 
such as silicon-containing compounds, metallic elements and compounds of metallic elements. 
The selectivity is not infinite, however, and can vary widely with the equipment, process, 
materials and reaction conditions. XeF2, for example, has demonstrated selectivities as high as 
400: 1 to 500: 1, but any improvement in this ratio would significantly benefit the cost and 
reliability of the products rnanufactured (Huibers Paragraph 0027). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have as sacrificial layer in the invention of Hsu a polycrystalline silicon 
layer and etch it with XeF2 as taught by Huibers, since, the etching of a sacrificial silicon portion 
by the use of etchant gases that are noble gas fluorides or halogen fluorides is performed with 
greater selectivity toward the silicon portion relative to other portions of the device by the 
addition of non-etchant gaseous additives to the etchant gas. Also, among the etchants that are 
used for the removal of sacrificial layers or regions in both isotropic in and anisotropic etching 
procedures are noble gas fluorides and halogen fluorides. These materials, used in the gas phase, 
selectively etch silicon relative to other materials such as silicon-containing conq)Ounds, metallic 
elements and compounds of metallic elements. The selectivity is not infinite, however, and can 
vary widely with the equipment, process, materials and reaction conditions. XeF2, for exanq^le, 
has demonstrated selectivities as high as 400: 1 to 500: 1, but any improvement in this ratio would 
significantly benefit the cost and reliabiUty of the products manufactured. 
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10. Referring to claim 2, a method further comprising the act of planarizing the metal prior to 
exposing the sacrificial layer, (Hsu et al. Col. 4 Lines 45-46). 

11. Referring to claim 3, a method further comprising the act of depositing a topside layer, 
(Hsu et al. Figure 12 #82), overlying the air core, (Figure 12 #100). 

12. Referring to claim 4, a method further comprising the act of depositing a capping layer, 
(Hsu et al. Figures 9 & 12 #50), overlying the sacrificial layer, (Hsu et al. Figures 9 & 12 #44), 
prior to forming an opening in the sacrificial layer. 

14. Referring to claim 5, a method, wherein the sacrificial layer, (Hsu et al. Figures 9 & 12 
#44), is deposited overlying a support layer, (Hsu et al. Figures 9 & 12 #18). 

15. Referring to claim 6, a method, wherein the opening includes a via, (Hsu et al. Figures 9 
& 12 #60). 

16. Referring to claim 7, a method, wherein the metal includes copper, (Hsu et al. Figure 10 
#72 and Col. 4 Lines 45-46). 

17. Referring to claim 8, a method, wherein the noble gas fluoride includes xenon 
difluoride, (Huibers Paragraph 0027 and See ** above). 

18. Referring to claim 9, a method, wherein the sacrificial layer, (Hsu et al. Figures 9 & 12 
#44), includes polycrystalline silicon, (Huibers Paragraph 0028 and See ** above). 

19. Referring to claim 10, a method, wherein the capping layer, (Hsu et al. Figures 9 & 12 
#50), includes silicon nitride, (Hsu et al. Col. 4 Lines 4-5). 

20. Referring to claim 1 1, a method, wherein the metallization level, (Hsu et al. Figures 9 & 
12 #72), includes a damascene structure. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Victor A Mandala Jr. whose telephone number is (571) 272-1918. 
The examiner can normally be reached on Monday through Thursday from Sam till 6pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynn can be reached on (571) 272-1915. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed applications 
may be obtained from either Private PAIR or Pubhc PAIR. Status information for unpublished 
appHcations is available through Private PAIR only. For more information about the PAIR 



system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free) 



system, see http://pair-direct.uspto.gov. Should you have questions on 
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